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In the first step, silica particles with a diameter of 1 µm were prepared. Then, a colloidal crystal of the obtained silica particles was fabricated on a gold electrode by the LB technique. 1 After that, the voids of the template were filled with copper of a well-defined thickness via electrodeposition. 2 Then, the silica template was removed to provide the 3D ordered macroporous Cu electrode with an inverse opal structure. In the last step, the Cu surface was transformed into HKUST-1 via the electrochemical dissolution of Cu in the presence of the organic ligands leading to the direct crystallization of the MOF.
Preparation of the silica colloidal template via LB technique
A colloidal solution of silica particles with a diameter of 1 m was prepared according to the Stöber method using tetraethyl orthosilicate (TEOS), 25% ammonia solution, and an ethanol solution (absolute ethanol diluted with ultrapure water (resistivity  18 M.cm, Millipore)) as the silica source, catalyst and solvent, respectively. 3 The obtained silica particles were then 1 Electronic Supplementary Material (ESI) for CrystEngComm. This journal is © The Royal Society of Chemistry 2016 functionalized with aminopropyltroethoxysilane (APTES) to create the amine (NH 2 )-terminated alkyl chains on the particles 4 . This functionalization is very important in order to improve the hydrophobicity of the particles providing stable Langmuir films of the particles. 5 
Synthesis of silica colloidal crystals by the LB technique
The colloidal crystals were obtained following a literature procedure. 6 In brief, a LB trough In this specific case gold has been used as a conducting electrode layer, but in principle any other material, including transparent ITO can be used instead. The slides were then washed several times with ultrapure water. The prepared slides were attached to the dipper by using removable and re-usable glue pads and then dipped through the Langmuir film of silica beads with a controlled rate of 63 mm/min. Then, the slides were pulled up through the film with a rate of 1 mm/min. During the dipping-raising process, the surface pressure was kept constant at 4 mN/m.
The desired number of silica layers was transferred to the surface of the Au slides layer-by-layer by repeating the dipping-raising process. 
Electrosynthesis of 3D ordered macroporous Cu electrodes
The voids of the colloidal template were filled with Cu via electrochemical deposition. A suitable potential for the deposition was chosen by performing cyclic voltammetry (CV) of the Cu plating bath (CUBRAC 660) (see Fig. S2 ). When scanning the potential of the electrode from 0V towards more negative values and back, one can cleary observe a negative reduction current in the whole potential window with a maximum around -0.47V. We therefore concluded that in principle a potential in the range from 0.00 V to -0.47 V should be suitable for Cu deposition.
However when applying to much driving force the copper deposit tends to be rough and thus less negative potentials (-0.05V) have been mostly used in this study. Before deposition, the slides with the silica colloidal template were soaked in the plating bath for at least 10 min to ensure the penetration of the solution into the voids of the template. The gold slide coated with the silica colloidal template was used as the working electrode in a three-electrode cell. A platinum mesh and a silver-silver chloride electrode (Ag/AgCl, sat. KCl) were used as the counter and reference electrodes, respectively. The electrodes were connected to a potentiostat/galvanostat (μ-Autolab Type III equipped with the GPES software). The electrochemical deposition of copper was performed at a given voltage and deposition time in order to infiltrate the desired number of bead layers with metallic copper. After the deposition, the Cu-coated slides were washed with ultrapure water and dried with air. Then, they were immersed into 5% hydrofluoric solution for 10 min to remove the silica beads. It should be mentioned that the soaking time should not exceed 10 min in order to prevent the Cu surface from damage. As a result, ordered macroporous Cu electrodes were obtained. 
Transformation of ordered macroporous Cu electrodes into HKUST-1
The electrochemical dissolution of Cu was performed in the presence of the organic ligand, 1,3,5-benzenetricarboxylic acid (BTC). A 3D ordered macroporous Cu electrode was used as the working electrode. The electrode was pretreated for 15 min in 10% H 2 SO 4 to remove residual copper oxide contaminations that may occur by oxidation of the Cu surface in air. A silver electrode and a platinum mesh were used as a pseudo reference and a counter electrode, respectively. The experiments were performed in a home-built electrochemical cell (Fig. S3) composed of reaction compartments that are separated by Nafion membranes. The separated compartments prevent polymerization of BTC molecules, causing their removal from the working solution, and eventually disturbing the reaction occurring at the working electrode. The 
